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SKCURITV CLASSIFICATION OF THIS pA0SftUM PDM m , ,

Using the Corps of Engineers' screening criteria for the initial
review of spillway adequacy, it has been determined that the em-
bankment would be overtopped by all storms exceeding 16 percent of
the Probable Maximum Flood (PHF). Dam overtopping, the resulting
erosion of the embankment and herne, dam breaching would cause
water surface levels downstream to reach depths which would pose
significant danger to residents. Therefore, the spillway is ad-
judged to be seriously inadequate and the dam is assessed as un-
safe, nonemergency.

The classification "unsafe" applied to a dam because of a serious-
ly inadequate spillway is not meant to connote the same degree of
emergency as would be associated withak "unsafe" classification
applied for a structural deficien -., hzadoes mean that there ap-
pears to be a serious deficiency in spillway capacity and if a
severe storm were to occur, overtopping and failure of the dam
could take place, significantly increasing the hazard to life
downstream of the dam.

It should be noted that Eaton Brook Reservoir Dam is located ap-
proximately 2.2 miles upstream of Clayton's Dam on Eaton Brook.
Its spillway has also been adjudged to be seriously inadequate and
the dam assessed as unsafe, nonemergency (Refer to the Phase I
Inspection Report on Eaton Brook Reservoir Dam - NY 352 prepared
by the New York State Department of Environmental Conservation Dam
Safety Section). Due to the appreciable size of Eaton Reservoir,
the breaching of that dam would undoubtedly have a serious effect
on Clayton's Dam. Similarly, the failure of either of these dams
would have a serious errect on two small dams also on Eaton Brook,
located 0.5 miles and 1.7 miles downstream of Clayton's Dam.
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PREFACE

This report is prepared under guidance contained in the Recommend-
ed Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Of-
fice of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of
the structure.

It is important to note that the condition of a dam depends on nu-
merous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected and
only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrolog-
ic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably pos-
sible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential. - _
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Clayton's Dam

State Located; New York

County: Madison

Watershed: Susquehanna River Basin

Watercourse: Eaton Brook

Dates of Inspection: March 11 and 13, 1981

ASSESSMENT

-;;,Examination of available documents and visual inspections of the
dam did not reveal conditions which constitute an immediate hazard
to human life or property. However, the dam has some deficiencies
that need to be evaluated and remedied.--

Using the Corps of Engineers' screening c iteria for the initial
review of spillway adequacy, it has been determined that the em-
bankment would be overtopped by all storms exceeding 16 percent of
the Probable Maximum Flood (PMF). Dam overtopping, the resulting
erosion of the embankment and hence, dam, breaching would cause
water surface levels downstream to reach d"tphs which would pose
significant danger to residents. Therefore, the spillway is ad-
judged to be seriously inadequate and the dam is assessed as un-
safe, nonemergency.

The classification "unsafe" applied to a dam because of a serious-
ly inadequate spillway is not meant to connote the same degree of
emergency as would be associated with an "unsafe" classification
applied for a structural deficiency. It does mean that there ap-
pears to be a serious deficiency in spillway capacity and if a
severe storm were to occur, overtopping and failure of the dam
could take place, significantly increasing the hazard to life
downstream of the dam.

'It should be noted that Eaton Brook Reservoir Dam is located ap-
proximately 2.2 miles upstream of Clayton's Dam on Eaton Brook.
Its spillway has also been adjudged to be seriously inadequate and
the dam assessed as unsafe, nonemergency.N(Refer to the Phase I
Inspection Report on Eaton Brook Reservoir)Dam - NY 352 prepared
by the New York Stat-Department of Envtr1imental Conservation Dam
Safety Section). QDue to the appreciable size of Eaton Reservoir,
the breaching of that dam would undoubtedly have a serious effect
on Clayton's Dam. Similarly, the failure of either of these dams
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-would have a serious effect on two small dams also on Eaton Brook,
located 0.5 miles and 1.7 miles downstream of Clayton's Dam.

It is recommended that the following additional investigations be
performed by a registered professional engineer engaged by the
owner:

1. Conduct a detailed hydrologic and hydraulic analysis to more
accurately determine the site specific characteristics of the
watershed.

2. Confirmation of the static structural stability of the dam
cannot be made without knowledge of the embankment material;
consequently, there is a need to determine its character by
explorations at the site so that the assessment of the stabil-
ity of the downstream slope can be made.

3. No design or construction data was available; therefore, con-
duct field investigations to determine the extent of embedment
in bedrock, the quality of the bedrock and more conclusive
information on the principal spillway and then, perform a more
complete structural stability analysis.

4. The crest and embankment slopes have a heavy cover of brush
and trees; therefore, evaluate the need for the removal of in-
dividual stumps and backfilling procedures that are necessary
to restore crest and embankment integrity.

5. Active seepage was emerging into a wet area at the toe of the
downstream slope near the left abutment; therefore, monitor
this seepage including observation during high and low pond
levels, evaluate the cause and recommend remedial measures, if
appropriate.

6. Water was observed flowing from beneath the downstream end of
the auxiliary spillway outlet pipe; therefore, investigate
this flow, evaluate the cause and recommend remedial measures,
if appropriate. In addition, determine the inlet and outlet
invert elevations of the auxiliary spillway conduit.

It is recommended that within 3 months of the final approval date
of this report, all of the additional investigations should be
initiated and within 18 months, appropriate remedial measures
should be completed. In the interim, a plan for providing around-
the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed and implemented.

The following remedial measures should be completed within 12
months to correct existing deficiencies:

1. Clear the brush and trees from the embankment, including stump
removal and backfilling, establish a vegetative cover, and cut
grass and weeds on the embankment at least once a year.

* ~
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2. Repair the deteriorated concrete of the principal spillway
weir and the auxiliary spillway inlet structure.

3. Regrade the major ruts and local erosion on the crest and
slopes of the embankment to restore a uniform dam cross sec-
tion and reestablish vegetative cover.

4. Repair the upstream stone masonry wall.

5. Clear the brush and debris from the auxiliary spillway dis-
charge channel.

6. Develop and implement a flood warning and emergency evacuation
plan to alert downstream residents in the event conditions oc-
cur which could result in failure of the dam.

The dam should not be operated with a higher reservoir level than
was observed dur-g the site examination until the recommended ad-
ditional investigations and remedial measures have been completed.

Submitted by: FLAHERTY GIAV"A ASSOCIATES, ,..C.

8h'air~n of the Board

New6 ,o kLie sN,. 58508

Approved by: L-oi. W. M. Smitl Jr.
New York Distrildt Engineer

Date: 76/
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NATIONAL DAM SAFETY PROGRAM
PHASE I INSPEQTION REPORT

CLAYTON'S DAM
INVENTORY NO. NY 1460
D.E.C. NO. 104C-713

SUSQUEHANNA RIVER BASIN
MADISON COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

The Phase I Inspection reported herein was authorized by
the Department of the Army, New York District, Corps of
Engineers, to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-367. Flaherty Giavara
Associates, P.C. has been retained by the New York Dis-
trict to inspect and report on selected dams in the State
of New York. Authorization and notice to proceed was is-
sued to Flaherty Giavara Associates, P.C. under a letter
of December 24, 1980 from W. M. Smith Jr., Colonel, Corps
of Engineers. Contract No. DACW 51-81-C-0006 has been
assigned by the Corps of Engineers for this work.

b. Purpose

Evaluation of the existing conditions of the subject dam
to identify deficiencies and hazardous conditions, deter-
mine if they constitute hazards to life and property and
recommend remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Clayton's Dam consists of an earthfill and/or rockfill
embankment with a concrete and stone masonry principal
spillway at the right abutment and a steel pipe auxiliary
spillway located near the left abutment. A sketch plan
(Photo Location Map) prepared from the inspection records
is included on page A-I in Appendix A.

The dam embankment is approximately 315 feet long and a
maximum of 21 feet high. It has a somewhat irregular
cross section with a downstream slope as steep as 1.4
horizontal to 1 vertical, an 11 to 12 foot wide crest
sloping toward the impoundment, and a short upstream
slope with a stone masonry wall. The embankment material
is not known; however, from the extensive vegetation it
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would appear to be earth, but 1917 and 1980 inspection
reports refer to "rockfill" and "stone", respectively.
Some rock is evident in the downstream slope.

The 23.5 foot wide spillway at the right abutment is cut
into bedrock, which forms the right side of the upstream
and downstream channels. Concrete walls of a former gate
structure extend a short distance into the embankment on
the left and the abutment slope on the right. Except for
the concrete section at the gate location, the left
spillway wall is of stone masonry construction; a curving
upstream extension apparently forms one of two stone
masonry abutments of a former bridge over the spillway
approach channel.

Near the left end of the embankment the concrete headwall
of the auxiliary spillway inlet structure has reportedly
been filled in. The 1917 inspection report indicates a
10 foot by 10 foot gate at this location. Approximately
80 feet downstream from the headwall, a 30 inch diameter
steel pipe outlets into a 6 foot wide channel that ap-
parently once served a small power plant.

b. Location

Clayton's Dam is located off New York Route 26 approx-
imately 0.6 miles east of the village of West Eaton in
the Town of Eton, New York. The dam is located at lati-
tude north 42 -51.1' and longitude west 75°-38.8 ' on the
U.S. Geological Survey 7.5 minute series topographic map
"West Eaton, New York". The Location Map on page i indi-
cates where the dam is situated.

c. Size Classification

The maximum height of the dam is 21 feet and the maximum
storage capacity is 130 acre-feet. Therefore, Clayton's
Dam is classified as a "Small" dam as defined by the Rec-
ommended Guidelines for Safety Inspection of Dams.

:1 d. Hazard Classification

There are three roads and approximately 10 buildings
within the dam failure flood hazard area. Therefore, the
dam is in the "High" hazard category as defined by the
Recommended Guidelines for Safety Inspection of Dams.

e. Ownership

The dam is owned by Katherine W. Mackie of West Eaton,
New York. Her address and telephone number are as fol-
lows:

2



Owner

Contact: Katherine W. Mackie

P.O. Box 1
West Eaton, New York 13484
Telephone: (315) 684-9252

f. Purpose

Historical records indicate the dam was in existence at

least as far back as 1806 when it provided hydropower for
a saw mill. In 1849, it supplied power for a woolen
mill. Then in 1887, the woolen mill was torn down and a
grist mill was constructed. In 1921, the dam was uti-
lized to produce hydroelectric power (see page D-2 of Ap-
pendix D) and later was bought by New York State Gas and
Electric. However, its only apparent present use is to
maintain the water level of the pond for recreational
use.

g. Design and Construction History

The dam was constructed sometime prior to 1806 and in
1917 the spillway was washed out and subsequently re-
built. No other design or construction history data is
known.

h. Normal Operating Procedure

There are no regular operating procedures for this dam.
The normal water level in the reservoir is maintained by
the crest elevation of the principal spillway at approx-
imately 1300.0 (NGVD).

1.3 PERTINENT DATA

a. Drainage Area (Square Miles) 11.50

b. Discharge at Dam Site (CFS)

- Top of Dam 1306
- Crest of Principal Spillway -
- Crest of Auxiliary Spillway -

a. Elevations (NGVD - estimated)

- Top of Dam 1307.0
- Crest of Principal Spillway 1300.0
- Crest of Auxiliary Spillway

3
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d. Reservoir Surface Area (Acres)

- Top of Dam 15
- Crest of Principal Spillway 13
- Crest of Auxiliary Spillway

e. Storage (Acre-Feet)

- Top of Dam 130
- Crest of Principal Spillway 110
- Crest of Auxiliary Spillway

f. Dam

- Type: Earthfill and/or rockfill
- Length (Feet) 315
- Upstream Slope (H:V) 1.5-2.0:1
- Downstream Slope (H:V) less than 1.4:1
- Crest Width (Feet) 12

g. Principal Spillway

- Type: Concrete and stone weir
- Length (Feet) 23.5
- Width (Feet) 3+
- Side Slopes (H:V) vertical

- Control: None

h. Auxiliary Spillway

- Type: 30 inch diameter steel
pipe

- Length (Feet) 80±

- Control: None

i. Principal Spillway Discharge Channel

A - Type: Excavated into bedrock

- Length (Feet) 100±
- Bottom Width (Feet) 25
- Side Slopes (H:V) varies
- Channel Bottom Slope (Feet/Foot)

- Control: None

j. Auxiliary Spillway Discharge Channel

- Type: Excavated into earth
- Length (Feet) 250+
- Bottom Width (Feet) 6-
- Side Slopes (H:V) -

4



- Channel Bottom Slope (Feet/Foot)

- Control: None

k. Reservoir Drain

No reservoir drain is known to exist.
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SECTION 2 - ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geology

Clayton's Dam is located on Eaton Brook, an easterly
flowing tributary to the Chenango River, about 0.6 miles
east of the village of West Eaton in the Allegheny Pla-
teau physiographic province of New York State.

The topography in the area ranges from elevation 1280 in
the streambed downstream of the dam to elevation 1640
atop the hills to the north and south of the dam. Unlike
the deeply aooured Chenango Valley, the valley of Eaton
Brook has been only moderately affected by glacial ero-
sion.

Bedrock in the vicinity of the site consists of the Skan-
eateles Formation, belonging to the Middle Devonian Ham-
ilton group. Exposed bedrock at the site is probably the
Chenango Sandstone member of the Skaneateles Formation, a
medium to thick, cross-bedded gray to buff, weathered
silty sandstone, with occasional fossils and ripple
marks. This unit was deposited in a shallow, near-shore
setting of the Catskill Delta complex that prograded
across the state approximately from east to west.

Where the bedrock is not exposed, the valley bottom may
be mantled with glacial till (a heterogeneous mixture of
clay, silt, sand, gravel and cobbles) deposited at the
base of ice sheets which once covered the region. This
in turn may be overlain by well-sorted sands and gravels
deposited first by glacial meltwater streams and later by
Eaton Brook and subsidiary tributary streams.

b. Subsurface Conditions

There are no known records of subsurface explorations at
the site of Clayton's Dam.

2.2 DESIGN RECORDS

TNo records were obtained concerning the original design of
the dam.

2.3 CONSTRUCTION RECORDS

This dam is known to have been in existence at least as far
back as 1806; however, no construction records were avail-
able.

6
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2.4 OPERATION RECORDS

No operation records were obtained for this dam.

2.5 EVALUATION OF DATA

The data presented herein was obtained primarily from the
files of the New York State Department of Environmental Con-
servation (DEC). This information appears to be reliable and
adequate for the purposes of a Phase I Inspection Report.

A!
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

Visual inspections of Clayton's Dam were conducted on
March 11 and 13, 1981. The weather was mostly overcast
and the temperature was 35+°F. At the time of the in-
spection, there were small patches of snow on the ground
and water was flowing over the principal spillway weir
(See Photo No. 8).

b. Dam

The earthfill embankment of the dam is generally in fair
condition (See Photos No. 4, 5, 6 and 7). The irregular
configuration tended to obscure any evidence of lateral
movement, settlement or erosion, but active seepage was
apparent.

The following specific items were noted:

1. There was active seepage emerging into a wet area at
the toe of the downstream slope near the left abut-
ment; soil movement was not evident (See Photos No.
14 and 15). This seepage may have been related to
leakage from or around the pipe that apparently ex-
tends along the left abutment slope from the auxilia-
ry spillway outlet.

2. The crest and slopes were moderately irregular, with
wheel ruts on the crest (See Photo No. 3) and ap-
parently eroded depressions on the upstream slope,
both to a maximum depth of approximately 6 inches.

3. The stone masonry wall along the upstream face of the
dam was badly deteriorated (See Photos No. 4 and 6).
The wall varied from nearly vertical to what appeared
to be a toppled slope. The top of the wall was gen-
erally 3 to 4 feet below the crest and the horizontal
alignment varied by 1 to 2 feet from a straight line.
Deterioration was particularly severe near the auxil-
iary spillway inlet structure.

4. The crest and slopes of the embankment had a heavy
cover of brush and trees (some dead) ranging up to
about 36 inches in diameter (See Photos No. 3, 4, 5,
6 and 7). Trees were overhanging the upstream stone
masonry wall.

8
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c. Principal Spillway

1. Principal Spillway Weir

The broad-crested weir is constructed of concrete and
is excavated into bedrock at the right abutment (See
Photo No. 8). Severe deterioration of the concrete
was observed exposing the steel reinforcing (See Pho-
to No. 10) and creating voids in the downstream face
of the weir (See Photo No. 9). The approach channel
was free of debris and in good condition.

2. Principal Spillway Discharge Channel

The 25+ foot wide discharge channel is excavated into
bedrock and is in good condition except for some mi-
nor erosion of the right side slope. It discharges
into the natural chs&;nel of Eaton Brook approximately
100 feet downstr., z f the principal spillway weir.

d. Auxiliary Spillwy

1. Inlet Structuri,

This concrete struc.ure consists of a 10 foot long
headwall with two 5 foot wingwalls at right angles to
the headwall. The concrete is severely deteriorated
(See Photo No. 12) and the entrance is filled in,
preventing observation of the pipe invert.

2. Auxiliary Spillway Conduit

The 30 inch diameter steel pipe appeared to be in
good condition; however, water was observed flowing
from beneath the outlet pipe invert (See Photo No.
13).

3. Auxiliary Spillway Discharge Channel

The earthen discharge channel has a bottom width of 6
feet and a length of approximately 250 feet and is
heavily overgrown and partially blocked with debris
(See Photo No. 13).

e. Downstream Channel

The natural channel downstream of the dam has a width of
20+ feet and a depth of 12 inches. The streambed con-
sists of gravel and appeared to be stable at the time of
inspection (See Photo No. 11).

9t_,
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I
f. Reservoir - Storage Pool Area

The reservoir area is bordered by moderate to steep val-
ley slopes with New York State Route 26 following the
north edge of the impoundment (See Photo No. 2). There
is no significant probability of landslides into the
storage pool affecting the safety of the dam. Sedimenta-
tion is not considered to be a factor in the the safety
of this dam.

3.2 EVALUATION OF OBSERVATIONS

Visual inspections revealed some deficiencies on this struc-
ture. The following items were noted:

a. Active seepage was observed emerging into a wet area at
the downstream toe of the slope near the left abutment.

b. Severe deterioration of the concrete of the principal
spillway weir was observed exposing the steel reinforcing
and creating voids in the downstream face of the weir.

c. Water was noted flowing from beneath the auxiliary spill-
way pipe outlet.

d. The stone masonry wall along the upstream slope was dete-
riorated, particularly near the inlet structure to the
auxiliary spillway.

e. The concrete of the auxiliary spillway inlet structure is
severely deteriorated.

f. The crest and slopes of the embankment had a heavy cover
of brush and tres and were moderately irregular due to
wheel ruts on the crest and depressions on the upstream
slope.

g. The auxiliary spillway discharge channel is heavily over-
grown and partially blocked with debris.

10
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The normal water surface level is maintained by the crest of
the broad-crested weir of the principal spillway at elevation
1300.0 (NGVD). No operational procedures are in effect at
this time.

4.2 MAINTENANCE OF DAM

There was no evidence that any maintenance operations had
been performed at Clayton's Dam for quite some time.

4.3 WARNING SYSTEM

No warning system is presently in effect.

4.4 EVALUATION

Presently, no operation or maintenance procedures are in ef-
fect for this dam. Therefore, a program of regular operation
and maintenance procedures should be implemented.



SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The dam is located in the Town of Eaton on Eaton Brook, ap-
proximately 13,100 feet upstream of the Chenango River. Eat-
on Brook joins the Chenango River at the village of Eaton,
approximately seventy-three miles upstream of the Susquehanna
River at Binghamton, New York.

The watershed (shown on the Watershed Map on Page C-5 in Ap-
pendix C) consists of 7,360 acres (11.50 square miles) of
rolling to hilly uplands with typical slopes of 5 to 10 per-
cent. Land within the watershed is primarily agricultural
with extensive open fields. Eaton Reservoir, a major im-
poundment having a surface area of 270+ acres and three sub-
watersheds, is located within the drainage area approximately
2.2 miles upstream of Clayton's Dam on Eaton Brook. There is
also a significant wetland area of 25+ acres about 2.5 miles
upstream of Eaton Brook Reservoir Dam.

The watercourse upon which the reservoir is located, is a pe-
rennial stream with a typical flow width of 20 feet and a
typical flow depth of 12 inches.

5.2 ANALYSIS CRITERIA

The purpose of the hydrologic/hydraulic analysis is to evalu-
ate the spillway capacity and the potential for overtopping.
The analysis of the spillway capacity of the dam and storage
of the reservoir was performed using the Corps of Engineers'
HEC-1 Computer Model - Dam Safety Version. The procedure in-
cluded determining the Probable Maximum Flood (PMF) runoff
from the watershed and routing the inflow hydrograph through
the impoundment to determine the outflow hydrograph. The
unit hydrograph was defined by the Snyder Synthetic Unit Hy-
drograph method, and the Modified Puls routing procedure was
incorporated.

The initial rainfall loss was assumed to be 1.0 inches, and
the uniform rainfall loss was assumed to be 0.1 inches per
hour. In accordance with recommended guidelines of the Corps
of Engineers, the Probable Maximum Precipitation (PMP) was
20.0 inches (24 hour duration, 200 square mile area).

Due to the existence of a major impoundment within the water-
shed, an outflow hydrograph had to be developed by combining
the inflow hydrographs from the three subwatersheds and rout-
ing them through Eaton Reservoir. This outflow hydrograph
was then combined with the inflow hydrograph for Clayton's
Dam and routed through its impoundment.

12
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The analysis was conducted for both the full PMF and for sev-
eral fractional PMF conditions. The PMF inflow of 18,506 CFS
was routed through the reservoir and the peak outflow was
determined to be 18,506 CFS.

5.3 SPILLWAY CAPACITY

The total outlet capacity is the sum of the discharges from
the principal spillway and the auxiliary spillway. However,
the discharge from the auxiliary spillway was indeterminable
due to the inaccessibility of the inlet. Therefore, for the
purpose of this analysis and to be conservative, it was as-
sumed no flow would pass through the auxiliary spillway.

The principal spillway consists of a 23.5 foot long broad-
crested concrete weir.

The auxiliary spillway consists of a concrete inlet struc-
ture, a 30 inch diameter steel pipe and an excavated earthen
discharge channel.

The stage discharge data for the principal spillway was cal-
culated for the stages tabulated below:

Stage Discharge Capacity Element
(Feet) (CFS) of Structure

1300.0 0 Principal Spillway
Crest

1301.0 71
1302.0 199
1303.0 366
1304.0 564
1305.0 788
1306.0 1036
1307.0 1306 Top of Dam

The total spillway capacity at the top of dam is 1306 CFS.

5.4 RESERVOIR CAPACITY

The storage capacity of the reservoir was calculated for the
stages indicated below:

Stage Storage Storage
(Feet) (Acre-Feet) (Inches of Runoff)

1300.0 110 0.18
1307.0 130 0.22
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5.5 FLOODS OF RECORD

No data regarding flood levels was obtained for this dam.

5.6 OVERTOPPING POTENTIAL

The results of the HEC-1 DB computer analysis indicate that
the crest of the dam is overtopped by all storms exceeding 16
percent of the PMF event. The PMF discharge rate of 18,506
cubic feet per second (CFS) would occur at a peak flood stage
of 1314.5 feet, which is 7.5 feet above the crest of the dam.

The results of the analysis are tabulated below:

Maximum
Peak Peak Stage

Flood Inflow Outflow Elevation
Condition (CFS) (CFS) (NGVD)

0.5 PMF 5090 5090 1309.6
1.0 PMF 18506 18506 1314.5

5.7 EVALUATION

Using the Corps of Engineers' screening criteria for the ini-
tial review of spillway adequacy, it has been determined that
the capacity of the principal spillway is not adequate to
pass one half the PMF; only approximately 16 percent of the
PMF can be safely passed before overtopping will occur (as-
suming the worst condition; i.e., no flow passes through the
auxiliary spillway). The PMF event would overtop the dam for
a duration of 22.5 hours and the maximum depth of flow over
the crest would be 7.5 feet. It is estimated that breaching
of the dam as a resulting of overtopping, would cause water
surface levels downstream to reach depths which would pose
significant danger to residents. Therefore, the spillway is
adjudged to be seriously inadequate and the dam is assessed
as unsafe, nonemergency.

It should be noted that Eaton Brook Reservoir Dam is located
approximately 2.2 miles upstream of Clayton's Dam on Eaton
Brook. Its spillway has also been adjudged to be seriously
inadequate and the dam assessed as unsafe, nonemergency
(Refer to the Phase I Inspection Report on Eaton Brook Reser-
voir Dam - NY 352 prepared by the New York State Department
of Environmental Conservation - Dam Safety Section). Due to
the appreciable size of Eaton Reservoir, the breaching of
that dam would undoubtedly have a serious effect on Clayton's
Dam. Similarly, the failure of either of these dams would
have a serious effect on two small dams also on Eaton Brook,
located 0.5 miles and 1.7 miles downstream of Clayton's Dam.

14



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

There was no visible evidence of major settlement, later-
al movement or overall structural instability of the dam
during the site examination, although slight indications
could have been masked by the general surface irregular-
ities. With the pond level approximately 6 feet below
the top of the dam embankment, there was no evidence of
erosion or piping in the seepage area near the left abut-
ment. The conditions that were observed do not indicate
static structural instability of the dam embankment.

b. Design and Construction Data

Except for the 1917 inspection report references (in-
cluded in Appendix D) to "masonry", "blue slate rock"
foundations, and "rockfill", there are neither design
drawings nor construction data which show the embankment
cross section and the physical properties of the material
in the embankment. The lack of overall seepage does in-
dicate that the dam has some form of cutoff, apparently
to rock, and the steep downstream slope with locally ex-
posed rock fragments is compatible with rockfill.

Without knowledge of the material in the dam, the config-
uration alone does not provide confirmation of embankment
stability. The apparent satisfactory performance of the
embankment in the years since 1806+ indicates that there
has been some safety margin with respect to stability
under static loading conditions.

c. Operating Records

No operating records were obtained for Clayton's Dam.

d. Post Construction Changes

Post construction changes could not be determined due to
the absence of construction records.

6.2 STRUCTURAL STABILITY ANALYSIS

Design drawings, construction records and rehabilitation doc-
uments were not available for any portion of this dam or its
appurtenant structures. Due to the conditions existing at
the site, many structural defects could not be measured ac-
curately. As part of the present study, stability computa-
tions of the principal spillway have been performed. Since
no drawings of the spillway were available and physical mea-
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surements were limited, a number of assumptions had to be
made. The resulting stability determinations are therefore
directly related to the verifiability of these assumptions.

The stability analysis is presented in Appendix E. The
results of the stability computations are summarized in the
following table:

Loading 1Factors of Safety 3Location
Condition of Resultant

Over- 2 Passing Through
(Spillway Section) turning Sliding Base

1. Normal operating 1.94 5.00 0.37b
condition: water
level at 1 foot
above spillway
crest

2. Maximum operating 0.98 2.70
condition: water
level at top of
dam (7.0 feet
above spillway
crest)

3. 0.5 PMF condition: 0.81 2.25
water level at El.
1309.6 (9.6 feet
above spillway
crest)

4. Ice loading condi- 0.40 2.07
tion: 5.0 Kips
per foot acting at
top of spillway

IThese factors of safety indicate the ratio
of moments resisting overturning to those
moments causing overturning, and the ratio
of forces resisting sliding to those caus-
ing sliding.

As determined applying the friction-shear

method

3 1ndicated in terms of the base dimension
of the dam (b), measured from the toe of
the dam

,
Location of the resultant falls outside of
the spillway width

16
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Note: All loading conditions include an
uplift force equal to 2/3 the height
of the principal spillway multiplied
by the hydrostatic pressure acting
upon it which was applied in con-
junction with all overturning and
sliding forces.

The analysis performed indicates that the safety factors
against overturning are seriously deficient. The resultant
force falls outside of the middle third of the base for near-
ly all conditions analyzed. The safety factors against slid-
ing are generally adequate if the section is embedded in
bedrock as assumed.

The analysis was performed for the principal spillway section
only. Although concrete abutments flanking the spillway had
existed at one time, extensive deterioration has reduced
their effect on the spillway. A more complete stability
analysis is required which includes additional field investi-
gations to determine the extent of embedment in rock, the
quality of rock and more conclusive spillway data. Based on
the results of this evaluation, it should be determined
whether modifications to the structure are required.

Clayton's Dam is located in Seismic Zone 2. However, since
there was not enough data available to determine the parame-
ters of the embankment material, it was not possible to per-
form a seismic stability analysis.

17
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Condition

On the basis of the visual examination, Clayton's Dam has
a number of serious deficiencies. However, there were no
signs of impending structural failure or other conditions
which would warrant urgent remedial action.

b. Adequacy of Information

Since there were no drawings available, the evaluation of
this dam is based primarily on visual examination, limit-
ed measurements at the site, approximate hydraulic and
hydrologic computations, and application of engineering
judgement. While the visual examination was somewhat
hampered by weather conditions, the available information
that was obtained is adequate for the purposes of a Phase
I assessment.

c. Need for Additional Investigations

It is recommended that the following additional investi-
gations be performed by a registered professional engi-
neer engaged by the owner:

1. Conduct a detailed hydrologic and hydraulic analysis
to more accurately determine the site specific
characteristics of the watershed.

2. Confirmation of the static structural stability of
the dam cannot be made without knowledge of the em-
bankment material; consequently, there is a need to
determine its character by explorations at the site
so that the assessment of the stability of the down-
stream slope can be made.

3. No design or construction data was available; there-
fore, conduct field investigations to determine the
extent of embedment in bedrock, the quality of the
bedrock and more conclusive data on the principal
spillway and then, perform a more complete structural
stability analysis.

4. The crest and embankment slopes have a heavy cover of
brush and trees; therefore, evaluate the need for the
removal of individual stumps and backfilling proce-
dures that are necessary to restore crest and embank-
ment integrity.

.1 18
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5. Active seepage was emerging into a wet area at the
toe of the downstream slope near the left abutment;
therefore, monitor this seepage including observation
during high and low pond levels, evaluate the cause
and recommend remedial measures, if appropriate.

6. Water was observed flowing from beneath the down-
stream end of the auxiliary spillway outlet pipe;
therefore, investigate this flow, evaluate the cause
and recommend remedial measures, if appropriate. In
addition, determine the inlet and outlet invert ele-
vations of the auxiliary spillway conduit.

d. Urgency

It is recommended that within 3 months of the final ap-
proval date of this report, all of the additional inves-
tigations should be initiated and within 18 months, ap-
propriate remedial measures should be completed. In the
interim, a plan for providing around-the-clock surveil-
lance of the dam should be developed and implemented.
The corrective measures listed in Section 7.2 should be
accomplished within 12 months of final approval.

7.2 RECOMMENDED MEASURES

It is considered important that the following items be accom-
plished in addition to any items required as a result of the
additional investigations recommended in Section 7.1c:

a. Clear the brush and trees from the embankment, including
stump removal and backfilling, establish a vegetative
cover, and cut grass and weeds on the embankment at least
annually.

b. Repair the deteriorated concrete of the principal spill-
way weir and the auxiliary spillway inlet structure.

c. Regrade the major ruts and local erosion on the crest and
slopes of the embankment to restore a uniform dam cross
section and reestablish vegetative cover.

d. Repair the upstream stone masonry wall.

e. Clear the brush and debris from the auxiliary spillway
discharge channel.

f. Develop and implement a flood warning and emergency evac-
uation plan to alert downstream residents in the event
conditions occur which could result in failure of the
dam.

19



The dam should not be operated with a higher reservoir level

than was observed during the site examination until the
recommended additional investigations and remedial measures

I have been completed.

A
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I PHOTO #2: Overview of impoundment
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PHOTO #3: Crest of dam looking toward left
I abutment
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PHOTO #8: Principal spillway from downstream
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PHOTO #9: Close-up of left side of principal

spillway (white area indicates a void)
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dan Clayton's Dam

Fed. I.D. # NY 1460 DEC Dam No. 104C-713

River Basin Susquehanna

Location: Town Eaton County Madison

Stream Name Eaton Brook

Tributary of Chenango River

Latitude (N) 420 -51.1' Longitude (W) 750 -38.8'

Type of Dam Earthen embankment

Hazard Category High

Date(s) of Inspection March 11 and March 13, 1981

Weather Conditions Overcast, 350± F.

Reservoir Level at Time of Inspection Elevation 1300.1± (NGVD)

b. Inspection Personnel R.C. Smith, T.L. Ward & R.A. Criscuolo of Flaherty Giavara

Associates, P.C.; P.L. LeCount & J.J. Rixner of Haley & Aldrich, Inc.; E. Thomas

of Salmon Associates.
c. Persons Contacted (Including Address & Phone No.). _.,

Katherine W. Mackie

P.O. Box I

West Eaton, New York 13484

(315) 684-9252

d. History:

Date Constructed 1806± Date(s) Reconstructed 1917±

Designer Unknown

Constructed By Unknown

.* Owner Katherine W. Mackie
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2) Embankment

a. Characteristics

(1) Embankment aterial Unknown

(2) Cutoff Type Unknown

(3) Impervious Core Unknown

(4) Internal Drainage System None observed

(5) Miscellaneous No comments

b. Crest

(1) Vertical Alignment Good; slightly irregular including wheel ruts, but no

obvious settlement.

(2) Horizontal Alignment Good; however, alignment varies about 1 to 2 feet

from a straight line as it approaches the principal spillway weir

(3) Surface Cracks None observed

(4) Miscellaneous At one time, the crest was used for a roadway as evidenced by

the existence of the stone abutments.

c. Upstream Slope

(1) Slope (Estimate - V:H) Varies from 1:1.5 to 1:2.0

(2) Undesirable Growth or Debris, Animal Burrows Grass, weeds, brush, and trees

up to 30 inches in diameter

(3) Sloughing, Subsidence or Depressions Local minor depressions to 6 inches

deep behind upstream stone face (not active)
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(4) Slope Protection Stone wall with a varying batter, stones from cobble

size to 1 foot by 3 foot by 3 foot and irregular alignment with stones

locally dislodged

(5) Surface Cracks or Movement at Toe None evident

d. Downstream Slope

(1) Slope (Estimate - V:H)_ 1:1.4

(2) Undesirable Growth or Debris, Animal Burrows Ground cover, weeds, brush,

tree stumps, and trees (some dead) up to 36 inches in diameter; some small

diameter burrows, apparently mice.
(3) SlouShing, Subsidence or Depressions Irregular steep slope, but no evidence

of active movement

(4) Surface Cracks or Movement at Toe None obvious through patchy snow cover

(5) Seepage Active slow seepage from an area near the left abutment; no apparent

soil movement

(6) External Drainage System (Ditches, Trenches, Blanket) None observed

(7) Condition Around Outlet Structure Concrete of the principal spillway weir

is severely deteriorated

(8) Seepage Beyond Toe None evident

e. Abutments - Embankment Contact

Right: good condition

Left: good condition
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(1) Erosion at Contact None apparent

(2) Seepage Along Contact None observed

3) Drainage System

a. Description of System Broad-crested concrete weir and discharge conveyance

channel excavated into bedrock

b. Condition of System Fair; concrete of principal spillway weir is severely

deteriorated exposing steel reinforcing rods and creating voids in the weir

c. Discharge from Drainage System Approximately 7 foot drop from weir to bedrock

discharge channel.

4) Instrumentation (Monumentation/Surveys, Observation Wells, Weirs, Peizometers, Etc.)

None observed
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5) Reservoir

a. Slopes Moderate to steep valley slopes with New York State Route 26

following the north edge of the impoundment

b. Sedimentation No apparent problems

c. Unusual Conditions Which Affect Dam Eaton Brook Reservior Dam (NY 352),

which is classified unsafe, is located 2.2* miles upstream.

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) Approximately 10 buildings

and three roads are within the dam failure flood hazard area

b. Seepage, Unusual Growth None observed

c. Evidence of Movement Beyond Toe of Dam None evident

d. Condition of Downstream Channel Good; presently stable, no aggradation or

degradation

7) Spillway(s) (Including Discharge Conveyance Channel)

Principal spillway, auxiliary spillway and discharge conveyance channels

a. General Principal spillway and discharge conveyance channel handle

normal flows while the auxiliary spillway and discharge conveyance

channel convey undetermined additional flow

b. Condition of Principal Spillway Fair; severe deterioration of the concrete

has occurred exposing steel reinforcing and creating voids in the weir

i3-5
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c. Condition of Auxiliary Spillvay Fair; water is flowing beneath the 30 inch

steel pipe and the inlet structure is badly silted.

d. Condition of Discharge Conveyance Channel Principal spillway: good condition,

presently stable; auxiliary spillway: good condition, but overgrown.

8) Reservoir Drain/Outlet

Type: Pipe None Conduit None Other None

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable Inoperable Uncontrolled

Present Condition (Describe):

B-6
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9) Structural

a. Concrete Surfaces Concrete of the auxiliary spillway inlet structure and

the principal spillway weir has suffered severe deterioration.

b. Structural Cracking No evidence of any structural cracks

c. Movement - Horizontal & Vertical Alignment (Settlement) None observed

d. Junctions with Abutments or Embankments Concrete abutments at both ends of the

principal spillway are severely eroded and deteriorated (See sketch on page

B-10).

e. Drains - Foundation, Joint, Face None evident

f. Water Passages, Conduits, Sluices None observed

,

g. Seepage or Leakage No signs of seepage or leakage

B-7
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h. Joints - Construction, etc. Not applicable

i. Foundation Inaccessible

J.. Abutments See 9)d above

k. Control Gates None observed

1. Approach & Outlet Channels Not applicable

m. Energy Dissipators (Plunge Pool, etc.) None observed

n. Intake Structures Not applicable

o. Stability Appears to be stable

p. Miscellaneous No comments

B-8
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10) Appurtenant Structures (Pover House, Lock, Gatehouse, Other)

a. Description and Condition None observed

B
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APPENDIX C

- HYDROLOGIC/HYDRAULIC ENGINEERING DATA AND COMPUTATIONS
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LIST FOR DMes

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 1307.0 15 130

2) Design High Water ......
(Max. Design Pool)

3) Auxiliary Spillway
Crest Unknown Unknown Unknown

4) Pool Level with ......
Flashboards

5) PrincipalSpillway
Crest 1300.0 13 110

DISCHARGES: Volume

(cfs)

1) Average Daily Unknown

2) Principal Spillway @ Maximum High Water (Top of Dam) 1306

3) Auxiliary Spillway @ Maximum High Water (Top of Dam) Unknown

4) Principal Spillway @ Emergency Spillway Crest

5) Low Level Outlet @ Principal Spillway Crest

6) Total (of all facilities) @ Maximum High Water 1306

7) Maximum Known Flood Unknown

8) At Time of Inspection 6t

c-
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CREST: SrLEVATION:. 1307.0± (NGVD)

Type Earthen embankment

Width 12 feet Length 315 feet

Spillover Concrete spillway weir

Location Right abutment

SPILLWAY:

PRINCIPAL AUXILIARY

1300.0 (NGVD) Elevation Unknown

Broad-crested weir Type Pipe

5+ feet Width ____________________

Type of Control

Weir Uncontrolled Orifice

_________________________Controlled _____________________

"Zone Tp:None

(Flashboards; gate)

One Number One

23.5 foot long weir Size/Length 30 inch/SO feet

Concrete Invert Material Steel

Anticipated Length
Continuously of Operating Service Unknown

Unknown Chute Length Unknown

IUnknown Height BetweenUnow
Spillway Crest
& Approach Channel

Invert (Weir Flow)
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Type:

Location:

Records:

Date Unknown

Max. Reading Unknown

FLOOD WATER CONTROL SYSTEM:

Warning System None in effect

Method of Controlled Releases (mechanisms) None
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DRAINAGE AREA: 7190 acres - 11.23 square miles

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type Rural, agriculture

Terrain - Relief Rolling to hilly uplands

Surface - Soil Glacial till

Runoff Potential (existing or planned extensive alterations to existing
surface or subsurface conditions)

Primarily open fields with scattered woodlands; glacial till soils;

average watershed slope is 5 to 10 percent; a number of residential homes

(West Eaton) and roadways.

Potential Sedimentation problem areas (natural or man-made; present or future)

Possible surface erosion from agricultural fields during fallow periods

Potential Backwater problem areas for levels at maximum storage capacity

including surcharge storage:

None

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along the reservoir

perimeter:

Location: None

Elevation:

Reservoir:

Length @ Maximum Pool 2000± feet = 0.4 miles lea)

Length of Shoreline (@ Spillway Crest) 4300± feet = 0.8 miles (Miles)

C-4.
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PREVIOUS REPORTS



;-a MRW. 114.14-1000 (16105) Am slS

(NOTICE: After filling out one of then formas as completyas possible for *eh dam in your dUi, return it at on to the
Conation Commision, Albany.)

STATE air New YORK

CONSERVATION COMMISSION
ALBANY

DAM REPORT

,Date"..................... '191"" 7

CONSERVATION COMMISSION,

DIVISION OF INLAND WATERS.

GENTLEMEN:

I have the honor to make the following report in relation to the structure known as

the ............ .. .............. .... ................ Dam.

This dam....s...ated upon.the......... -the....................... ........... ........... .......... .
(Give nom oL strem)

in the Town of ............. , can.. ..... . .3 ............. .... . ... .......................... County,

about . .... ................. from the Village or City of ....... .4y..... ..................(Stat. diec)

The distance..., . stream from the dam, to the.... ..... ). ..... . ......
46 o"importnt murem or oi b/ige

isabout ...

The dam is now owned by ..... ...M.. ... -. ..............

and was built in or about the year..2 .... , and was extensively repaired or reconstructed

during the year ..... . .....

As it now stands, the spillway portion of this dam is built of ........ ,...................
(Stae wesh ~ aaory acrt. or timber)

and the other portions are built of..- macfete ote" i. .............

As nearly as I can learn, the character of the foundation bed under the spillway portion

of the darn is ..... ... . ....... and under the remaining portions such

foundation bed is.......

D-1

/ ~,.'~-C



The total length of this dam is ......... S.Z. ............................. feet. The spillway or waste-

weir portion, is about ...............AS..... .......... .feet long, and the crest of the spillway is

about..............---- ..L.............................. feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be used
for drawing off the water from behind the dam, are as follows: ... .......

....................
.................. ............... ... ................................

At the time of this inspection the water level above the dam was.....t ........ . ...... in.

above the crest of the spillway. (
(State briefly, in the space below, whether, in your judgment, this dam is in good condition, or bad condition, describing particularly
any leaks or cracks which you may have observed.)

i:R epo rted b y ....................
',, . ..

SRep.ort......... 
.

Ll D-2



(In the opus below. make one sketch showing the form and dieasona of a cros section throug the splway or WaVste-wes o1 whsdam, mad A secod sketch sowming the same infomtion for &am ross etontrough the other pworo of the dam bow particualthe greatedt heigh of the dam above the stream bed Its thickness at the top, and ddicasa at tm bottom, asnearly as yo% Can learn)

C'6nc -CV 0.#- 0-"7 seg A~/o/v~y

7~ ~ Xe~ 60 a. w-.7 // 10

D-3
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1(In the space below, make a third sketch showing the general plan of the dam, and Its approximiate position relation to buildings or
other coapi cuous object in the vicinity.)

* D-4
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DEC DAM INSPECTION REPORT

RB CTY YR. AP. DAM NO. INS. DATE USE TYPE

AS BUILT INSPECTIONW Location of Spillway ~7Elevat ions
and outlet

D Size of Spillway * Geometry of
and outlet [,j Non-overflow section

11GENERAL CONDITION OF NON-OVERFLOW SECTION
Settlement Cracks Deflections

f Joints surface of I]Leakage
LZI L~J Concrete L

Undermining Settlement of Crest of Dam

Downstream R Upstream Toe of
Slope / Slope Slope

GENERAL CONDITION OF SPILLWAY AND OUTLET WORKS

iT Auxiliary f Service or Stilling
Spillway Concrete Spillway Basin

j Joints Surface of Spillway
Concrete Toe

2 Mechanical f Plunge Drain

- Equipment Pool

EDMaintenance" 0 Hazard Class

Evaluation j,[ZI Inspector

COMMENTS:

15



(By Visual inspection)

Date
Dam Number River Basin Town County Hazard Class & Inspector

Stream Owra s

Type of Construction Use

o Earth w/Concrete Spillway C3 Water Supply

Earth wYDrop Inlet Pipe Q Power

- Earth w/Stone or Riprap Spillway - Recreation - L3 High Density

'C] Concrete •-' Fish and Wildlife

N Stone / 4 44m-, [ Farm Pond

o Timber Q No Apparent Use-Abandoned

o Other __ Flood Control

C Other __

stimated Impoundment Size /Z Acres## Estimated Height of Dam above Streambed 1. Ft.

Condition of Spillway

Service satisfactory Q Auxiliary satisfactory

Q In need of repair or maintenance Q In need of repair or maintenance

* ~Explain: ,6;7e~ e ~ /~ '~

Condition of Non-Overflow Section

*"- Satisfactory In need of repair ot.mantenane)

Explain: .4,.51.,,e "

Condition of MechanLcal Equipment

*1 Q Satisfactory [ In need of repair or maintenance

Explain: X
Siltation Q High Low

Explain: • 6 ' * ' " , i. -F.e

i~i - Repairs req'd, beyond normal maLnt. M No defects observed beyond normal maint.

g: - D-6

Remarks: .4,l! . . . .. 1%• ;.... .. ', 2:-.• -
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V (No DRAWINGS vere available for this dam)
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